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2.8.8. Tl Repeater Spacing Parameters 
Deiioition: Minimum design separation, measured in decibels, on copper cable as a ftmcti~n of the 
maximum loss between adjacent repeaters at 772 kHz, and the loss of the copper cable on which the 
repeaters are installed. Used for Tl carrier long loop extensions. 

Default Values: 

I a20 I 6.3 I 5.6 I 

Support: Since these conditions occur on extremely long and small distribution cables, and since the HA1 
Model assumes 24 gauge cable for cable sizes of less than 400 pairs, the model assumes 24 gauge copper 
cable for these circuits. Although a maximum of 35 dEl between Tl repeaters has been noted in the 
litcratw?, a conservative value of 32.0 dB is recommended for the HAI Model default. Tl circuits ax 
normally designed at the 772 !&Iz frequency point. Copper cable attenuation at this frequency is a function 
of the type of cable and the temperature of operation. The higher the temperature, the greater the 
attenuation. 

Aerial cable is normally air core PIC (Plastic Insulated Conductor) cable. At the highest envisioned 
temperature of 140 degrees Fahrenheit, the attenuation is 6.3 dB/kft.” 

Buried and Underground cable is normally considered to operate withii normal temperature ranges. The 
HA1 Model default values mum cables are tilled with water blocking compound, using solid PIC 
insulation. The attenuation for such cable is 5.0 dEVkft.14 

2.9. SAI INVESTMENT 
Definition: The installed investment in the Sewing Area Interface (SAI) that acts as the physical interface 
point between distribution and feeder cable. 

“Roger L. Freeman, Reference Manualfor Telecommunications Engineering - Second 
Edition, p.574-575. 

I3 Lucent, Outside Plant Engineering Handbook, 1996, p. 5-14. 

“Lucent, Outside Plant Engineering Handbook, 1996, p. 5-15. 
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Default Values: 

7200 $9,656 
5400 57,892 
3600 $4926 
2400 s3.a52 
1600 SW4 
1206 S17i6 
666 sl,2a2 
600 $666 
400 $592 
200 $296 
106 SW6 
50 $96 

~~~~~riyclrsnr’;: j,~ ,: 
~iil,ii,:i:iiiii,~i,ii~i ,,,.., ::,,,: ~; 

SlO.600 
$6,206 
S6.600 
SA306 
SJdO6 
S2.406 
51,960 
SldOO 
sl.000 
$606 
5350 
$256 

Support: Indoor Serving Area Interfaces are used in buildings, and consist of simple terminations, OI 
punch down blocks, and lightning protection where required. Equipment is normally mounted on a 
plywood backboard in common space. Outdoor Serving Area Interfaces are more expensive, requiring 
steel cabinets that protect the cross connection terminations from the direct effects of water. Both indoor 
and outdoor SAI investments are a function of the total number of pairs, both Feeder and Distribution, that 
the SAI terminates. 

The total number of pairs terminated in the SAI is computed as follows. a) The number of Feeder Pair 
terminations provided is equal to 1.5 times the number of households plus the number of business, special 
access, and public lines required. b) The number of Distribution Pair terminations provided is equal to 2.0 
time the number of households plus the number of business, special access, and public lines required. 

Indoor SAI investments include the cost of over-voltage protection. Costs for that protection are assumed 
to be based on splicing protector equipment on feeder pairs at a cost of $200 per 100 pair protector. SAIs 
with fewer than 200 feeder pairs are priced accordingly at $50 per 25 pair protector. 

Prices are the opinion of a group of engineering experts. 
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Indoor SAI Investment 
(without protectors) 

51,200 _ 

$1.000 

E 
g .smo- 
j; 
P 
E $600 

z 
s 2 5400 

5200 

$0 - 
0 900 1800 2700 3600 4500 5400 6300 7200 

SAI Total Pair Size 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Outdoor SAI Investment 

I 

I 
I 
I 

0 900 1800 2700 3600 4500 5400 6300 7200 

S/d Total Pair Slza 

I 
I 
I 
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2.10. DEDICATED CIRCUIT INPUTS 

2.10.1. Percentage of Dedicated Circuits 
Definition: The fractions of total circuits included in the count of total private line and special access 
circuits that are DS-0 and DS-1 circuits, respectively. The fraction of DS-3 and higher capacity circuits is 
calculated by the model as (1 - fraction DSO - fraction DS-1). The equivalence between the three circuit 
types -- that is, DS-0, DS-1, and DS-3 -- and wire pairs is expressed in Section 2.10.2. 

Default Values: 

Support: These parameters provide the breakdown of reported dedicated circuits into voice-grade 
equivalents and DS-OS, DS-ls, and DS-3s. The default database values for dedicated circuits represent 
special access voice-grade and DS-0 equivalents as reported in ARMIS 43-08. Thus, the default input 
values are 100 percent for DS-O/voice grade, and 0 percent for DS-1 and DS-3. 

2.10.2. Pairs per Dedicated Circuit 
Definition: Factor expressing the number of wire pairs required per dedicated circuit classification. 

Default Values: 

Support: A DS-1 bit stream on copper requires one transmit pair and one receive pair. Although a DS-3 
signal can only be transmitted on fiber or coax, the bit stream carries the equivalent of 28 DS-1’s. Since a 
DS-1 requires 2 pairs, a DS-3 is represented in HM 5.0a as requiring 28 times 2 pairs, or a total of 56 pairs. 
While many DS-0s are provided on 4-wire circuits, the model conservatively assumes only one pair per 
DS-0. 

2.11. WIRELESS INVESTMENT INPUTS 

2.11.1. Wireless Investment Cap Enable 

Definition: When enabled, invokes wireless investment cap for distribution plant investment calculations. 
In the default mode, the model does not impose the wireless cap. 
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I 
Support: If a viable wireless technology exists using forward looking, currently deployable technology, 
with available frequency spectrum allocation, then this alternative may be used to cap distribution costs at a 
pre-determined investment cost. 

2.11.2. Wireless Point to Point Investment Cap - Distribution 

Definition: Per-subscriber investment for hypothetical point to point subscriber radio equipment 

Default Value: 

I 
I 
I 
I 
I 
I 

Support: Based on HA1 judgment of potential cost of such a system. 

I 2.11.3. Wireless Common Investment 
Definition: Base Station Equipment investment for hypothetical broadcast wireless loop system 

I 
Default Value: 

I 
I 
I 
I 

Support: Based on HA1 judgment of potential cost of such a system. 

2.11.4. Wireless per Line Investment 

Definition: Per-subscriber investment for hypothetical broadcast wireless loop systems, including customer 
premises equipment and per subscriber share of base station radios.. 

I 
I 
I 

Support: Based on HAI judgment of potential cost of such a system. 

I 
I I-M 5.0a Inputs Portfolio Page 47 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Documentation Release Date: January 27, 1998 Documentation Release Date: January 27, 1998 

2.115 Maximum Broadcast Lines per Common Investment 2.115 Maximum Broadcast Lines per Common Investment 

Definition: Hypothetical capacity of base station common equipment. Definition: Hypothetical capacity of base station common equipment. 

Default Value: Default Value: 

Support: Based on HA1 judgment of representative capacity of such a wireless broadcast system. Support: Based on HA1 judgment of representative capacity of such a wireless broadcast system 
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3. FEEDER INPUT PARAMETERS 

3.1. COPPER PLACEMENT 

3.1.1. Copper Feeder Structure Fractions 
Definition: The relative amounts of different structure types supporting copper feeder cable in each 
density zone. Aerial feeder cable is attached to telephone poles, buried cable is laid directly in the earth, 
and underground cable runs through underground conduit. HM 5.0a may adjust the input values based on 
the buried fraction available for shift paranker using the process described k Section>.52 

Default Values: 

o-5 
5-100 

100-200 
200-650 
650-650 

6562,550 
2,550-5.000 
5.006-10.000 

10.000+ 
Vote: Buried Fm 

-50 
50 
.50 
A0 
10 
.20 
I5 
.lO 
.05 

n Available, 

A5 
A5 
A5 
A0 
.30 
20 
10 
.65 
.05 L 

for Shiftfor m 
taken from the Buried Fraction Available for Sb$f; 

.05 

.05 
R5 
A? 
.4v 
RO 
.75 
.85 
.a90 

Feeder Stnu 

.75 

.75 

.75 

.75 

.75 

.75 
35 
.75 
.75 

v Fractions i 
Fiber Feeder Structure Fractions. 

Support: fiVOTE: Excerpts from the discussion in Section 2.5. [Distribution] are reproduced herefor 
ease of usa] 

It is the opinion of outside plant engineering experts that density, measured in Access Lines per Square 
Mile, is a good determinant of structure type. That judgment is based on the fact that increasing density 
drives more placement in developed areas, and that as developed areas become more dense, placements 
will more likely occur under pavement conditions. 

Aerial/Block Cable: 

“The most c~mnmn cable structure is still the pole line. Buried cable is now used wherever feasible, but 
pole lines remain an important stnlcture in today’s environment.“‘~ 

Where an existing pole line is available, cable is normally placed on the existing poles. Abandoning an 
existing pole line in favor of buried plant is not usually done unless such buried plant provides a much less 
costly alternative. 

” Bellcore, BOC Notes on the LEC Nehvorkr - 1994, p. 12-41. 
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Buried Cable: 

Default values in HM 5.0a reflect an increasing *end toward use of buried cable. Since 1980, there has 
been an increase in the use of buried cable for several reasons. First, before 1980, cables filled with water 
blocking compounds had not been perfected. Thus, prior to that time, buried cable was relatively 
expensive and unreliable. Second, reliable splice closures of the type required for buried facilities were not 
the norm. And third, the public now clearly desires more out-of-sight plant for both aesthetic and safety- 
related reasons. 

Underwound Cable: 

Underground cable, conduit, and manholes are primarily used for feeder and interoffice transport cables, 
not for distribution cable. Any conduit runs short enough to not require a splicing chamber or manhole are 
classified to the aerial or buried cable account, respectively. 

3.1.2. Copper Feeder Manhole Spacing, Feet 
Definition: The distance, in feet, between manholes for copper feeder cable. 

Default Values: 

L 

05 
5-100 

100-200 
200-050 
650-650 

650-2550 
~556-5.000 
5.00010,000 

10.000+ 

600 
600 
000 
600 
600 
600 
600 
400 
400 

Support: “The length of a conduit section is based on several factors, including the location of 
intersecting conduits and ancillary equipment such as repeaters or loading coils, the length of cable reels, 
pulling tension, and physical obstructions. Pulling tension is determined by the weight of the cable, the 
coeffkient of friction, and the geometry of the duct run. Plastic conduit has a lower coeffkient of friction 
than does concrete or fiberglass conduit and thus allows longer cable pulls. Conduit sections typically 
range from350to 700 ft iuIength.“‘6 

The higher density zones reflect reduced distances between manholes to provide transition points for 
changing types of sheaths and the increased number of branch points. 

Maximum distances between manholes is also a fnnction of the longest amount of cable that can be placed 
on a normal cable reel. Although larger reels are available, the common type 420 reel supports over 800 
feet of 4200 pair cable ” the largest used by the HA1 Model. Therefore the longest distance between , 
manholes used for copper cable is 800 feet. 

I6 Bellcore, BOC Notes on the LEC Networks - 1994, p. 12-42 

” AT&T, Outside Plant Engineering Handbook, August 1994, pp. l-7. 
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3.1.3. Copper Feeder Pole Spacing, Feet 
Definition: Spacing between poles supporting aerial copper feeder cable. 

Default Values: 

o-5 
5-100 

100-200 
200650 
650450 

050-2550 
2550-5.000 
5.00~10,000 

1llJloo+ 
Vote: Whereas Hh 

poles in the highest two densi~ zones, there may 
be a few limited number offeederpoles to cary 
feeder cable in the high density urban zones. 

Support: {NOTE: The discussion in Section 26.2. [Distribution] is reproduced herefor ease of use.] 

Distances between poles are longer in more rural areas for a several reasons. Poles are usually placed on 
property boundaries, and at each side of road intersections (unless cable is run below the road surface in 
conduit). Property boundaries tend to be farther apart in less dense areas, and road intersections are also 
farther apart. 

Depending on the weight of the cable, and the generally accepted guideline that sag should not exceed 10 
feet at mid-span, while still maintaining appropriate clearances as designated by the National Electric 
Safety Code, very long spans between poles may be achieved. Tbis length may be as great as 1,500 feet 
using heavy gauge strand and very light cable, OI may be shorter for heavier cables.” In practice, much 
shorter span distances are employed, usually 400 feet or less. 

“_ .where conditions permit, open wire spans can approach 400 feet in length with practical assurance that 
the lines will withstand any combination of weather condition. Longer spans mean savings in construction 
costs and a net reduction in over-all plant investment, including fewer poles to buy, smaller quantity of 
pole hardware required, and less constmction time. The use of long spans also means a reduction in 
maintenance expense.“‘9 

” Bellcore, Clearance for Aerial Cable and Guys in Light, Medium and Heavy Loading 
Areas. (BR 627-070~OI5), Issue I, 1987. 

see also, Bellcore, Clearancesfor Aerial Plant, (BR 918-l 17-090). Issue 5, 1987. 
see also, Bellcore, Long Span Conshvction (BR 627-370-m), date unk. 

” Lee, Frank E., Outside Plant, nbc of the Telephone Series, Volume 4, abc TeleTraining, 
Inc., Geneva, IL, 1987, p. 41. 
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3.1.4. Copper Feeder Pole Investment 
Definition: The installed cost of a 40’ Class 4 treated southern pine pole. 

Default Values: 

Support: {NOTE: The discussion in Section 24.1. (Distribution] is reproduced here for ease of usa] 

Pole investment is a function of the material and labor costs of placing a pole. Costs include periodic 
down-guys and anchors. Utility poles can be purchased and installed by employees of ILECs, but are 
frequently placed by contractors. Several sources revealed the following information on prices. 

Pole Investment 

$1,200 
I I 

51,000 

$800 

IFi .$soc- 
0” 

$400 

$200 

50 1 
Pole MatI Pole Labor: Rural Pole Labor: Pole Investment: 

(incl FCC data) (w/o FCC data) Suburban TOtal 
(w/o FCC data) (incl FCC data) 

Pole data has also been recently filed by large telephone companies with the FCC. A compilation of that 
information is shown below: 
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The. exempt material load on direct labor includes ancillary material not considered by FCC Part 32 as a 
unit ofplant. That includes items such as downguys and anchors that are already included in the pole 
placement labor cost. Outside plant engineering experts have concluded that a typical anchor plus anchor 
rod material investment is $45, and the typical guy material investment is $10. Also, one anchor and 
downguy per 1,000 feet would be typical. Therefore the embedded anchor and guy exempt material 
loading included in the default value of $216 is approximately $8.25 - $13.75 per pole. 

The steel strand run between poles is likewise an exempt material item, charged to the aerial cable account. 
The cost of steel strand is not included in the cost of poles; it is included in the installed cost of aerial cable. 

3.15 Innerduct Material Investment per Foot 
Definition: Material cost per foot of innerduct. 

Default Value: 

Support: 

Innerduct: 
Innerduct might permit more than one fiber cable per 4” PVC conduit. The model adds investment 
whenever fiber overflow cables are required. ‘Ibis is a conservative assumption, since proper planning 
allows the placement of multiple fiber cables in a single 4” PVC without the use of imerduct.20 Since HM 
5.0a provides an additional spare 4” PVC conduit whenever fiber cable is run, additional innerduct is not 
required for a maintenance spare. 

Outerduct: 
Outerduct is similar to innerduct, but can be used in aerial or buried consh-wtion. Although commercially 
available, it is not recommended for use by outside plant engineering experts working with the HA1 Model. 
Aerial outerduct should not be used in a forward looking model for several reasons. First, if outerduct is 
placed fast, lashed to strand, and then fiber optic cable placed inside the outerduct later, this involves 
significant additional cost. At $0.30 per foot, outerduct becomes a sign&ant cost compared to the 
relatively inexpensive fiber cable material cost. Second, it requires hvice the cable placing effort-the 
innerduct must be placed and lashed, then a separate second operation is performed to pull fiber cable into 
the innerduct, and to secure it at each pole. Third, because of pulling resistance between the outerduct and 
the fiber optic cable, longer lengths of cable cannot be placed without unnecessary splicing, unless cable is 
pulled out of the outerduct, “figure-eighted” on the ground, and then reinserted into the outerduct for an 
additional distance. Fourth, although outerduct can be manufactured with the fiber optic cable inside, it 
serves little purpme and provides significant problems because the larger l-l/2 inch outside diameter 
outerduct now has such a large diameter that only relatively short lengths can be spooled on a normal cable 
placing reel, compared to maximum placing lengths of 35,000 feet otherwise. Fifth, the use of outerduct in 
aerial applications presents a risk of “freeze outs”, when water enters the innerduct, lays in low mid-span 
points and freezes, thereby expanding approximately 10% and exerting compression on the fiber cable. 

So In fact, two outsideplant engineering experts working with the HAZModel have had 
extensive experience is placing as many as Sfiber cables in a single 4 “PVC duct without 
innerduct. 
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3.2. FIBER PLACEMENT 

3.2.1. Fiber Feeder Structure Fractions 

Definition: The relative amounts of different structure types supporting fiber feeder cable in each density 
zone. Aerial feeder cable is attached to telephone poles, buried cable is laid directly in the earth, and 
underground cable runs through underground conduit. HM 5.0a may adjust the input values based on the 
buried fraction available for shift parameter using the process described in Section 2.5.2. 

Default Values: 

o-5 
5-100 

100-200 
200450 
650-850 

550-2550 
2553-5.000 
5,003-10.000 

10.000+ 

Support: InOTE: Excerpis from the discussion in Section 2.5. [Distribution] we reproduced here for 
elm? of use.} 

It is the opinion of outside plant engineering experts that density, measured in Access Lines per Square 
Mile, is a good determinant of structure type. That judgment is based on the fact that increasing density 
drives more placement in developed areas, and that as developed areas become more dense, placements 
will more likely occur under pavement conditions. 

Aerial/Block Cable: 

“The most common cable strochue is still the pole line. Buried cable is now used wherever feasible, but 
pole lines remain an important structure in today’s environment.‘” 

Where an existing pole line is available, cable is normally placed on the existing poles. Abandoning an 
existing pole line in favor of buried plant is not usually done unless such buried plant provides a much less 
costly alternative. 

” Bellcore, BOC Notes on the LEC Networks - 1994, p. 12-41. 
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Buried Cable: 

Default values in HM S.Oa reflect an increasing trend toward use of buried cable. Since 1980, there has 
been an increase in the use of buried cable for several reasons. First, before 1980, cables tilled with water 
blocking compounds had not been perfected. Thus, prior to that time, buried cable was relatively 
expensive and unreliable. Second, reliable splice closures of the type required for buried facilities were not 
the norm. And third, the public now clearly desires more out-of-sight plant for both aesthetic and safety- 
related seasons. 

Underwound Cable: 

Underground cable, conduit, and manboles are primarily used for feeder and interoff& transport cables, 
not for distribution cable. Any conduit runs short enough to not require a splicing chamber or manhole are 
classified to the aerial OI buried cable account, respectively. 

Buried Fraction Available for Shifi: 

This input addresses the ability of the model to perform a dynamic calculation to determine the most 
efficient life-cycle costs of buried vs. aerial structure. Tbe calculation considers the different values 
involved in buried vs. aerial stmchm in terms of initial investment, sub-surface conditions, soil texture, 
percent stmcture sharing, depreciation rates, and maintenance costs. 

Underground conduit is not considered as a candidate for stmcture shifting, since the motivation for 
placing underground conduit and cable is usually a function of high pavement costs and the need to allow 
for future replacement and addition of cables without dishubing the above ground pavement conditions. 

Since shifting of structure type from buried to aerial, OI vice versa is permitted, the HA1 Model allows the 
user to affect such shifting by the application of engineering judgment. There may be local ordinances 01 
regulatory rules, that encourage utilities to place out-of-sight facilities under certain conditions. Therefore, 
should aerial stmctwe be the most economic solution in a particular cable section, the model could shift all 
buried stmctwe to aerial. However, in the event such shifting is not practical, the HA1 Model allows tbe 
user to reserve a percentage of buried cable stmcture, regardless of tbe opporhmity for a shift to less 
expensive aerial cable. Our outside plant engineering experts recommend that only 75% of the buried 
percentage be allowed to shift to aerial. 

The user should note that this default value can be adjusted to 100% to allow the model to optimize the 
cable stmcture choice between aerial and buried stmcture without constraint. 

3.2.2. Fiber Feeder Pullbox Spacing, Feet 
Definition: The distance, in feet, between pullboxes for underground fiber feeder cable. 
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Default Values: 

O-5 
5-100 

100-200 
200-650 
650450 

850-2550 
25504,000 
5.000~10,000 

10,000+ 
L 

2000 
2000 1 

Support: Unlike copper manbole spacing, the spacing for fiber pullboxes is based on the practice of 
coiling spare fiber (slack) within pullboxes to facilitate repair in the event the cable is cut OI otherwise 
impacted. Fiber feeder pullbox spacing is not a function of the cable reel lengths, but rather a function of 
length of cable placed. The standard practice during the cable placement process is to provide for 5 
percent excess cable to facilitate subsurface relocation, lessen potential damage from impact on cable, or 
provide for ease of cable splicing when cable is cut or damaged.= It is common practice for outside plant 
engineers to require approximately 2 slack boxes per mile. 

3.2.3. Buried Fiber Sheath Addition, per Foot 
Definition: The cost of dual sheathing for additional mechanical protection of buried fiber feeder cable. 

Default Value: 

Support: Incremental cost for mechanical sheath protection on fiber optic cable is a constant per foot, 
rather than the ratio factor used for copper cable, because fiber sheath is approximately % inch in diameter, 
regardless of the number of fiber strands contained in the sheath. The incremental per foot cost was 
estimated by a team of experienced outside plant experts who have purchased millions of feet of fiber optic 
cable. 

” CommScope, Cable Construction Manual, 4th Edition, p, 75. 
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3.3. CABLE SIZING FACTORS 

3.3.1. Copper Feeder Cable Sizing Factors 
Definition: The factor by which feeder cable capacity is increased above the size needed to serve a given 
quantity of demand in order to provide spare pairs for breakage, line administration, and some amount of 
growth. Calculated as the ratio of the number of assigned pairs to the total number of available pairs in the 
cable. 

Default Values: 

L 

o-5 .05 
5-100 .75 

100-200 .OO 
200-050 .OO 
050-050 .OO 

0502550 .OO 
2550-5.000 .OO 
5,000~10,000 .OO 

10.000+ .OO 

Support: {NOTE: The discussion in Section 26.1. [Distribution] is reproduced here for ease of use.] 

In determining appropriate cable size, an outside plant engineer is more interested in a sufficient number of 
administnQive spares than in the percent sizing ratio. ‘Ike appropriate “target” feeder cable sizing factor, 
therefore, will vary depending upon the size of cable, For example, 75% utilization in a 2400 pair cable 
provides 600 spares. However, 50% utilization in a 6 pair cable provides only 3 spares. Since smaller 
cables are used in lower density zones, Distribution Cable Sizing Factors in HM 5.0~1 are lower in the 
lowest density zones to account for this effect. 

In general, the level of spare capacity provided by default values in HM 5.0a is suffkient to meet current 
demand plus some amount of growth. Because the model calculates the unit loop investment cost as the 
total loop investment (including spare capacity), divided by the current loop demand, the resulting unit 
costs are a conservatively high estimate of the economic cost of meeting current loop demand. This acans 
because, in reality, some of the spare copper feeder plant can and will be used to satisfy additional loop 
demand in the future, without causing any additional investient cost, thus a larger number of customers 
will pay for the cable over time. In this sense, the HM 5.0a default values for the copper feeder cable 
sizing factors are conservatively low from an economic costing standpoint. 

3.3.2. Fiber Feeder Cable Sizing Factor 
Definition: Percentage of fiber strands in a cable that is available to be used. 
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Default Values: 

.I 

05 
5-100 

100200 
200650 
050-050 

050-2550 
2550-5.000 
5,00010,000 

10.000+ 
4 

Support: Standard fiber optic multiplexers operate on 4 fibers. One fiber each is assigned to primary 
optical transmit, primary optical receive, redundant optical transmit, and redundant optical receive. Since 
the fiber optic multiplexers wed by HM 5.0a have 100 percent redundancy, and do not reuse fibers in the 
loop, there is no reason to divide the number of fibers needed by a cable sizing fill factor, prior to sizing 
the fiber cable to the next larger available size. 
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3.4. CABLE COSTS 

3.4.1. Copper Feeder Cable: Cost per Foot, Cost per Pair-Foot 
Definition: The cost per foot (%/foot) and per pair-foot of copper feeder cable, as a function of cable size, 
including the costs of engineering, installation, and delivery, as well as the cable material itself The 
copper investment per pair-foot is used in estimating comparative life-cycle costs for copper feeder. 

Default Values: 

a000 
a000 
2400 
1000 
1200 
900 
000 
400 
200 
100 

$26.00 
$28.00 
s20.00 
$10.00 
sltoo 
$10.00 
$7.75 
so.00 
$4.25 
$250 

I $0.00751 maIf-fi 

Support: These costs reflect the use of 24-gauge copper feeder cable for cable sizes below 400 pairs, and 
26-gauge copper feeder cable for cable sizes of 400 pairs and larger. Although 24-gauge copper is not 
required for tmnsmission requirements within 18,000 feet of a digital central office with a 1,500 ohm limit, 
a heavier gauge of copper is used in smaller cable sizes to prevent damage from craft handling wires in 
pedestals where wires may be exposed, rather than sealed in splice cases. For cables of 400 pairs and 
larger, splices are normally enclosed in splice cases, and are not subject to wire handling problems. 

Cable below 400 Pairs: Outside plant planning engineers commonly assume that the cost of cable material 
can be represented as an a + bx straight line graph. In fact, Bellcore Planning tools, EFRAP I, EFRAP II, 
and LEIS:PLAN have the engineer develop such an a + bx equation to represent the cost of cable. As 
technology, manufacturing methods, and competition have advanced, the price of cable has been reduced. 
While in the past, the cost of copper cable was typically ($0.50 + $0.01 per pair) per foot, current costs are 
typically ($0.30 + $0.007 per pair) per foot. 

In the opinion of expert au&id= plant engineers, whose experience includes writing and administering 
hundreds of outside plant “estimate cases” (large undertakings), material represents approximately 40% of 
the total installed cost. Tbis is a widely used rule of thumb among outside plant engineers. Such expert 
opinions were also used to determine that the average engineering content for installed copper cable is 15% 
of the installed cost. The remainin g 45% represents direct labor for placing and splicing cable, exclusive of 
the cost of splicing block terminals into the cable. 

Cable of 400 Pairs and Larger: As copper cable sizes become larger, engineering cost is based more and 
more on sheath feet, rather than cable size. The same is true for cable placing and splice set-up. Therefore 

HM 5.0a Inputs Portfolio Page 60 



t. 
I 

Documentation Release Date: January 27,199s 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

the linear relationship between the number of copper pairs and installed cost is somewhat reduced. A 
review of many installed cable costs around the country were used by the engineering team to estimate the 
installed cost of copper cable for sizes of 400 pairs and larger. 

The following chaa represents the default values used in the Model. 

Copper Feeder Cable 

z 
: P $16.00 
s r z1 ; $12.00 
2 

$6.00 

Cable Size 

At the point in the model where a decision is required regarding copper vs. fiber feeder, it is not possible to 
determine how many copper pairs will be aggregated along each tapered section of the feeder route. 
Therefore. a design assumption is required to determine how much of the fixed cost of the copper cable 
placement and sheath cost is distributed over the number of copper feeder pairs deployed. This is 
approximately $0.0075 per copper pair foot in the model. 

3.4.2. Fiber Feeder Cable: Cost per Foot, Cost per Strand - Foot 
Definition: The cost per foot ($/foot) and per strand-foot of fiber feeder cable, as a function of cable size, 
including the costs of engineering, installation, and delivery, as well as the cable material itself. The fiber 
investment per strand-foot is used in estimating comparative life-cycle costs for copper and fiber feeder. 
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Default Values: 

144 
96 
72 
60 
40 
36 
2h 
18 
12 

$9.50 
ST10 
$5.90 
$5.50 
(4.70 
$4.10 
ta.50 
53.20 
$290 

Support: Outside plant planning engineers commonly assume that the cost of cable material can be 
represented as an a + bx straight line graph. In fact, Bellcore Planning tools, EFRAP I, EFFUP II, and 
LEIS:PLAN have the engineer develop such an a + bx equation to represent the cost of cable. As 
technology, manufacmring methods, and competition have advanced, the price of cable has been reduced. 
While in the past, the cost of fiber cable was typically ($0.50 + $0.10 per fiber) per foot, current costs are 
typically ($0.30 + $0.05 per fiber) per foot. 

Splicing Engineering and Direct Labor are included in the cost of the Remote Terminal Installations, and 
the Central Office Installations, since field splicing is unnecessary with fiber cable pulls that are as long as 
35,000 feet between splices. 

Placing Engineering and Direct Labor are estimated at $2.00 per foot, consisting of $0.50 in engineering 
per foot, plus $1.50 direct labor per foot. These estimates were provided by a team of Outside Plant 
Engineering and Construction experts. 

The following chart represents the default values used in the model. 
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Fiber Cable Installed Cost 

1 I 
0 24 48 72 96 120 144 166 192 216 

Cable Sire 

Fiber Investment per Strand - foot: 
At the point in the model where a decision is required regarding copper vs. fiber feeder, it is not possible to 
determine how many fibers will be aggregated along each tapered section of the feeder route. Therefore a 
design assumption is required to determine how much of the fixed cost of the fiber cable placement and 
sheath cost is distributed over the number of fibers deployed. This is approximately $0.1000 per fiber 
strand foot in the model. 
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Default Values: 

Support: The cost of individual POTS Cbamel Unit Cards was estimated by a team of experienced 
outside plant experts with extensive experience in contracting for DLC channel units. For the Low Density 
DLC, the cost is based on vendor list prices and an estimated 25 percent discount based on large volume 
purchases. 

3.5.6. DLC Lines per Channel Unit 
Definition: The number of lines that can be supported on a single DLC channel unit 

Default Values: 

Support: This is based on vendor documentation. 

3.5.7. Low Density DLC to CR-303 DLC Cutover 
Definition: The threshold number of lines served, above which the GR-303 DLC will be used, 

Default Value: 

Support: An analysis of initial costs reveals that 2 Low Density DLC units, at 240 lines each, are more 
cost effective than a single large IDLC unit with a capacity of 672 lines. Beyond two 240 line Low 
Density DLC units, the larger unit is less costly. 
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3.5.8. Fiber Strands per Remote Terminal 
Detinition: The number of fibers connected to each DLC remote terminal. 

Default Values: 

Support: HM 5.0a assums a configuration with two main fibers (one for transmit and one for receive) 
and two protection fibers (one for transmit and one for receive). The protection fibers are equipped and 
provide transmission redundancy for improved service reliability. The number of fibers required is based 
on vendor documentation. 

3.59. Optical Patch Panel 
Definition: The investment required for each optical patch panel associated with a DLC remote terminal. 

Default Values: 

Support: The cost for an installed fiber optic patch panel, including splicing of the fibers to pigtails, was 
estimated by a team of experienced outside plant experts with extensive experience in contracting for 
optical patch panels. A fiber optic patch panel contains no electronic, nor moving parts, but allows for the 
physical cross comection of fiber pigtails. 

3.5.10. Copper Feeder Maximum Distance, Feet 
Detinition: The feeder length above which fiber feeder cable is used in lieu of copper cable. The value 
must be less than 18.000 feet. 

Default Value: 

Support: The chart below depicts the result of multiple sensitivity runs of the HA1 Model, wherein the 
only variable changed is the copper/fiber maximum distance point. Results indicate that Loop Costs per 
month drop off as the fiber/copper cross-over distance is increased. This reduction in monthly costs is a 
function of the investment and maintenance carrying charges for the loop. There is a significant slope from 
an all fiber feeder at 0 kft. down to 9,000 feet, where the slope becomes essentially flat. 
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HM 5.0a uses several parameters to determine the need for fiber feeder cable, rather tlm copper feeder 
cable. These include 1) assuring that the total copper cable length for both copper feeder and copper 
distribution do not exceed tbe threshold value set by default at 18,000 feet; 2)assutig that the copper 
distribution distance alone does not exceed the threshold value set by default at 18,000 feet; 3) assuring 
that copper feeder cable does not exceed the Copper Feeder Maximum Distance set by default here at 
9,000 feet; and lastly, HM 5.0a tests to see if copper feeder is called for after examining the 3 tests above, 
whether fiber feeder would have a lower life-cycle cost than copper feeder based on annual carrying 
charges that include the effects of differences for investment in copper cable vs. fiber cable plus IDLC, 
depreciation rate differences between technologies, and maintenance cost differences between 
technologies. If fiber based technology is less expensive, then HM 5.0a will re-compute the copper feeder 

1 

as fiber feeder. 

Sensitivity Analysis 
Effect of Fiber/Copper Cross-over Distance 

z 
0” 

$12.54 T 

3 6 9 12 15 18 

Fiber Feeder Distance from Central Oftice, kft. i 

3.5.11. Common Equipment Investment per Additional Line 
Increment 

Detinition: The cost of the cmnmon equipment required for each additional line module in a remote 
terminal. 

Default Values: 

Support: The cost of an additional increment of Integrated Digital Loop Electnmics was estimated by a 
team of experienced outside plant experts with extensive experience in contracting for remote terminal site 
installatiom Low Density DLC material costs are based on vendor list prices and an estimated 25 percent 
discount based on large volume purchases. 
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3.5.12. Maximum Number of Additional Line Modules per Remote 
Terminal 

Definition: The number of line modules (in increments of 672 cn 120 lines) that can be added to a remote 
terminal. 

Default Values: 

~~~vr~~~i;l~~~~~~~~~~:~~~~~~~~~~~~~~~~~,~~~ 

2 1 

Support: A standard OC-3 multiplexed site can provide 3 OC-1 systems, each at 672 lines. The HAI 
Model allows for adding 2 additional Common Equipment Investment modules to an initial 672 line 
system, and 1 additional Common Equipment Investment module to an initial 120 line system. 

High Den&v Auulications: 
While products from different vendors of large NGDLC remotes for high density applications are available 
in a variety of sizes, HM 5.0a models typical digital loop carrier remote sizes as follows: 

672 DSOs Modeled by HM 5.0a as an Initial Line Increment 
1344 DSOs Modeled by HM 5.0a as an Initial Line Increment plus One Additional Increment 
2016 DSOs” Modeled by HM 5.0a as an Initial Line Increment plus Two Additional Increments 

Low Densitv Auulications: 
Similarly, there are a wide variety of DLC products available for low density applications. The following 
sizes are modeled in HM 5.0~ 

120 DSOs Modeled by HM 5.0a as an Initial Line Increment 
240 DSOs Modeled by HM 5.Oa as an Initial Line Increment plus One Additional Increment 

” Note: 2016 line Remote Terminal Cabinets have been available in the marketplaceforsome 
time, and have been observed ntfieldsites by our team of outside plant engineering experts who 
have taken photographs of sample sites. 
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3.6. MANHOLE INVESTMENT - COPPER FEEDER 
Definition: The installed cost of a prefabricated concrete manhole, including backfill and restoration. All 
the non-italicized costs in the following table are separately adjustable. 

Default Values: 

05 

5-100 
100200 
200650 
650850 

850-2,550 
25505.000 
i.ooo-10,000 

10.000+ 

a.865 
slJx5 
$1,865 
St865 
$1865 
slmi5 
$l,OBJ 
Sam 
$1865 

f2.800 
s2000 
$2800 
52800 
S8.200 
$3500 
$3500 
s5.000 
55.000 

experts. Additional information was obtained from printed resources. Still other information was provided 
by several contractors who routinely perfwm excavation, conduit, and manhole placement work for 
telephone companies. Results of those inquiries validated the opinions of outside plant experts and are 
revealed in the following charts. 

Manhole Material 

54.500 

$4,000 ~~ 

$1.500 

51.000 

$500 7 
Manhole Material 
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! Manhole Excavation 8 Backfill 
~ 

$10,000 - 

.: $8,000 I 
~ 

e 
5 
t $6,000 

; 

2 $4,000 

tl P 

i $2,000 

$0 T 
MH Excavation/Backfill MH Excavation/Backfill MH Excavation/Backfill 

Rlld Suburban Metro 

I 
I 
I 

3.6.1. Dewatering Factor for Manhole Placement 
Definition: The fractional increase in manhole placement to reflect additional cost required to install 
manholes in the presence of shallow water table. Default value is 0.2, indicating that high water tables will 
increase excavation and restoral cost by 20%. 

Default Value: 

I 
I 
I 

Support: Ground water is not normally a problem with plowing and trenching; it softens the ground and 
usually does not hinder excavation work. In the rare cases of very wet conditions, contractors simply make 
sure they always use track vehicles, which is the normal type of equipment used in any case. 

Manhole excavation and placement, however, cm involve somewhat increased costs. In very high water 
table areas, a concrete manhole will actually tend to float while contractors attempt placement, requiring 
additional pumping and dewatetig during construction work. After the manhole is in place, no additional 
cost is involved because of water. 

I 
I 3.6.2. Water Table Depth for Dewatering 

Definition: Water table depth at which dewatering factor is invoked. 

I 
I 
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I Default Value: 

I 
Support: Class A manholes are nom~lly placed at a depth of approximately 8 feet. Some residual water 

I 
is typical. Therefore, a default value of 5 feet is recommended to represent any additional cost incurred to 
care for high water diffkulties in manhole placements. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
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3.7. PULLBOX INVESTMENT-FIBER FEEDER 
Definition: The investment per fiber pullbox in the feeder portion of the network 

Default Values: 

o-5 
5-100 

100-200 
200-650 
650-050 

850-2.550 
2550-5.000 
5,00&10,000 

10,000+ 
L 

Support: The information was received from a Vice President of PenCell Corporation at Supercorn ‘96 
He stated a price of approximately $280 for one of their larger boxes, without a large corporate purchase 
discount. Including installation, HM 5.0a uses a default value of $500. 
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4. SWITCHING AND INTEROFFICE TRANSMISSION PARAMETERS 

4.1. END OFFICE SWITCHING 

4.1.1. Switch Real-Time Limit, BHCA 
Definition: The maximum number ofbusy hour call attempts (BHCA) a switch can handle. Ifthe model 
determines that the load on a processor, calculated as the number of busy hour call attempts times the 
processor feature load multiplier, exceeds the switch real time limit multiplied by the switch maximum 
processor occupancy, it will add a switch to the wire center. 

Default Values: 

l-1.000 
1000~la000 

10,00040.000 
40.000+ 

10,000 
50,000 

200.000 
000,000 

Support: Industry experience and expertise of HAI. These numbers are well within the range of the 
BHCA limitations NORTEL supplies in its Web site.” 

sullcrnOd,Smt2O 
StloerHode SWISS a0 
S~DsrHDdoS~ri~s40 

S~ea~odrSsriss50IRlSC1 

OOROOO 

4.1.2. Switch Traffk Limit, BHCCS 
Detinition: The maximum amount of traffic, measured in hundreds of call seconds (CCS), the switch CM 
carry in the busy hour (BH). If the model determines that the offered traffic load on an end office 
switching network exceeds the traffic limit, it will add a switch. 

I4 See Northern Telecom’s Web site at http:Avww.nortelmm 
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Default Values: 

Support: Values selected to be consistent with BHCA limit assuming an average holding time of five 
minutes. 

4.1.3. Switch Maximum Equipped Line Size 
Definition: The maximum number of lines plus trunk ports that a typical digital switching machine can 
support. 

Default Value: 

Support: This is a conservative assumption based on industry common knowledge and the Lucent 
Technologies web sitez5 The site states that the 5ESS-2000 can provide service for ‘Up to as many as 
100,000 lines but can be engineered even larger. ” The HAI Model lowers the 100,000 to 80,000, or 80 
percent, recognizing that planners will not typically assume the full capacity of the switch can be used. 

4.1.4. Switch Port Administrative Fill 
Definition: The percent of lines in a switch that are assigned to subscribers compared to the total equipped 
lines in a switch. 

Default Value: 

I 
I 
I 

Support: Industry experience and expertise of HAI in conjunction with subject matter experts 

I 
I 

4.1.5. Switch Maximum Processor Occupancy 
Definition: The fraction of total capacity (measured in busy hour call attempts, BHCA) an end office 
switch is allowed to carry before the model adds another switch. 

I ” See Lucent’s Web site at http://www.llucent.com/netsys/5ESS/Sesswtch.hfml 
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Support: Bell Communications Research, L4TA Switching Systems Generic Requirements, Section 17: 
Traffic Capacity and Environment, TR-TSY-000517, Issue 3, March 1989, figure 17.5-1, p. 17-24. 

4.1.6. MDF/Protector Investment per Line 
Definition: The Main Distribution Frame investment, including protector, required to terminate one line. 
According to Lucent’s Web site, a main distribution frame is “a framework used to cross-connect outside 
plant cable pairs to central office switching equipment, but also carrier facility equipment such as Office 
Repeater Bays and SLC[R] Carrier Central Office Terminals. The MDF is usually used to provide 
protection and test access to the outside plant cable pairs.” 

Default Value: 

Support: ‘Ibis price was obtained by T&corn Visions, Inc., a consulting fm that assisted in the 
preparation of this Input Portfolio,, from a major manufachuer of MDF frames and protectors. A review of 
this price with information available in various proceedings indicates that this is a competitive investment 
cost. 

4.1.7. Analog Line Circuit Offset for DLC Lines, per Line 
Definition: The reduction in per line switch investment resulting from the fact that line cards are not 
required in both the switch and remote terminal for DLC-served lines. 

Default Value: 

Support: This is a HA1 estimate, which is used in lieu of forward looking alternatives from public SOUIC~S 
or IL.ECs. It is based on consultations with AT&T and MCI subject matter expel’t~. 

4.1.8. Switch Installation Multiplier 
Definition: The telephone company investment in switch engineming and installation activities, expressed 
as a multiplier of the switch investment. 
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Support: The 10% factor used in the HAl model was derived based on the following information: Bell 
AtIantic ONA filing (FCC Docket 92-91) onFebmary 13, 1992, showed a range of engineering factors for 
the different Bell Atlantic states between .08 and .108. The SBC ONA fling (FCC Docket 92-91) on May 
18,1992, showed a range of engineering and plant labor factors added together between .0879 and ,128s. 
The 10% incremental-based factor is a fairly consewative estimate, given the ranges filed by hvo RBOCs 
using traditional ARMIS-based embedded cost factor development. 

4.1.9. End Office Switching Investment Constant Term 
Definition: The value of the constant (“B”) appearing in the function that calculates the per line switching 
inves!ment as a tin&on of switch line size for an amalgam of host-remote and stand alone switches, 
expressed separately for BOCs and large independents (ICOs), on the one hand, and for small ICOs, on the 
other hand. ‘Ihe function is cost per line = A in X + B, where X is the number of lines. 

Default Values: 

Support: The switching cost surveys were developed using typical per-line prices paid by BOCs, GTE 
and other independents as reported in the Northern Business Information (NBI) publication, “U.S., Central 
Office Equipment Market: 1995 Database,” compared to switch size and data from the ARMIS 43-07 
EplXt.= 

4.1.10. End Oftice Switching Investment Slope Term 
Definition: The constant multiplying the log timction appearing in the EO switching investment fimction 
(“A” in the function shown in parameter 4.1.9.) that calculates the per Iine switching investment as a 
function of switch line size for an amalgam of host-remote and stand alone switches. ‘Ibis term is the same 
for BOCs, large independents, and small independents. 

Support: The switching cost snrwys were developed using typical per-line prices paid by BOCs, GTE and 
other independents as reported in the Northern Business Information (NBI) publication, “U.S., Central 

l6 Northern Business Information study: U.S. Central OjjTce Equipment Market - 1995, 
McGraw-Hill, New York, 1996. 
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Offlcice Equipment Market: 1995 Database,” compared to switch size and data from the ARMIS 43-07 
report.” 

4.1.11. Processor Featare Loading Multiplier 
Definition: The amount by which the load on a processor exceeds the load associated with ordinary 
telephone calls, due to the presence of vertical features, Centrex, etc., expressed as a multiplier of nominal 
load. 

Default Value: 1.20 for business line percentage up to the variable business penetration rate, increasing 
linearly above that rate to a tinal value of 2.00 for 100% business lines. 

Support: This is a HAI estimate of the impact of switch features typically utilized by businesses on switch 
processor load. The assumption is that business lines typically invoke more feahues and services. 
Therefore, business lines affect processor real time loading more than residential lines. It is based on 
consultations with AT&T and MCI subject matter experts. 

4.1.12. Business Penetration Ratio 
Definition: The ratio of business lines to total switched lines at which the processor feature loading 
multiplier is assumed to reach the “heavy business” value of 2. 

Default Value: 

Support: This is a HAI estimate of the point at which the number of business lines will cause the 20 
percent processor load addition. It is based on consultations with AT&T and MCI subject matter experts. 
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4.2. WIRE CENTER 

4.2.1. Lot Size, Multiplier of Switch Room Size 
Definition: The multiplier of switch rcan size to arrive at total lot size to accommodate building and 
parking requirements. 

Default Value: 

Suppork This is a HAI estimate. 

4.2.2. Tandem/E0 Wire Center Common Factor 
Definition: The percentage of tandem switches that are also end office switches. This accounts for the 
fact that tandems and end off&s are often located together, and is employed to avoid double counting of 
switch c~mnmn equipment and wire center investment in these instances. 

Default Value: 

Support: This is a conservatively low estimate of the number of shared-use switches based on Bellcore’s 
Local Exchange Routing Guide (LERG) data. 

4.2.3. Power Investment 
Definition: The wire center investment required for rectifiers, battery strings, back-up generatom and 
various distributing frames, as a function of switch line size. 

Default Values: 

Support: This is a HA1 Estimate. 

4.2.4. Switch Room Size 
Definition: The area in square feet required housing a switch and its related equipment. 

HM 5.0a Inputs Portfolio Page79 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Documentation Release Date: January 27, 1998 

Default Values: 

Support: Industry experience and expertise of HA1 along with information taken fmn manufachmr 
product literature (e.g., Nate1 DMS-500 Planner and SESS Switch Information Guide). Furthermore, 
these values are supported by discussions ova the years with personnel from LECs and competitive access 
providers who are familiar with the size of switch room through installing switches and/or acquiring space 
for network switches. 

4.2.5. Construction Costs, per Square Foot 
Definition: The costs of construction of a wire center building. 
Default Values: 

50,000 $150 

Support: This is a HAI estimate. Although cost per square fmt generally decreases as building size 
increases, the consl~~ction cost per square foot is assumed to increase with the number of lines served to 
account for higher prices typically associated with greater population densities where larger switches tend 
to be located. 

4.2.6. Land Price, per Square Foot 
Definition: The land price associated with a wire center. 
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Default Vahes: 

Support: This is a HA1 estimate. Land cost per square foot are assumed to increase with the number of 
lines served to account for higher prices typically associated with greater population densities where larger 
switches are located. 
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4.3. TRAFFIC PARAMETERS 

4.3.1. Local Call Attempts 
Definition : The number of yearly local call attempts, as reported to the FCC. 

Default Value: Taken from ARMIS reports for the LEC being studied, 

Support: 1996 ARMIS report 43-08. For non-Tier I LEG, the default value is the average per line local 
call atempt value for all ICOS reporting to ARMIS. 

4.3.2. Call Completion Fraction 
Definition: The percentage of call attempts that result in a completed call. Calls that result in a busy 
signa& no answer, or network blockage are all considered incomplete. 

Default Value: 

Support: Bell Communications Research, LATA Switching Systems Generic Requirements, Section 17: 
Traffic Capacity and Environment, TR-TSY-000517, Issue 3, March 1989. This number is a composite of 
the results shown in table 17.6-B. 

4.3.3. IntraLATA Calls Completed 
Detlnition : The number of yearly intraLATA completed call attempts, as reported to the. FCC. 

Default Value: Taken from 1996 ARMIS reports for the LEC being studied. 

Support: 1996 ARMIS report 43-08. For non-Tier I LEG, the default value is the average per line 
IntmLATA calls completed value for all ICOs reporting to ARMIS. 

4.3.4. InterLATA Intrastate Calls Completed 
Definition : The number of yearly interLATA intrastate completed call attempts, as reported to the FCC. 

Default Value: Taken from 1996 ARMIS reporis for the LEC being studied. 

Support: 1996 ARMIS report 43.08. For non-Tier I LEG, the default value is the average per line 
interLATA intrastate calls completed value for all ICOs reporting to ARMIS. 

4.3.5. InterLATA Interstate Calls Completed 
Definition : The number of yearly interLATA interstate completed call attempts, as reported to the FCC. 
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Default Value: Taken from 1996 ARMIS reports for the LEC being studied. 

Support: 1996 ARMIS report 43-08. For non-Tier I LEG, the default value is the average per line 
interLATA interstate calls completed value for all ICOs repming to ARMIS. 

‘4.3.6. Local DEMs, Thousands 
Definition : The number of yearly local Dial Equipment Minutes (DEMs), as reported to the FCC. 

Default Value: Taken from FCC reports for the LEC being studied. 

Support: See FCC Monitoring Report, Docket No. 87.339, May 1995, Table 4.15. 

4.3.7. Intrastate DEMs, Thousands 
Detioition: The number of yearly intrastate DEMs, as reported to the FCC. 

Default Value: Taken from FCC reports for the LEC being studied 

Support: See FCC Monitoring Report, Docket No. 87-339, May 1995, Table 4.16. 

4.3.8. Interstate DEMs, Thousands 
Definition: The number of yearly interstate DEMs, as reported to the FCC. 

Default Value: Taken from FCC reports for the LEC being studied. 

Support: See FCC Monitoring Report, Docket No. 87-339, May 1995, Table 4.17 

4.3.9. Local Business/Residential DEMs Ratio 
Delinition: The ratio of local Business DEMs per line to local Residential DEMs per line 

Default Value: 

Support: This is a HA1 estimate, based on consultations with AT&T and MCI subject matter experts. 

4.3.10. Intrastate Business/Residential DEMs 
Definition: The ratio of intrastate Business DEMs per line to intrastate Residential DEMs per line 
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Default Value: 

Support: This is a HAI estimate, based on coasultations with AT&T and MCI subject matter experts 

4.3.11. Interstate Business/Residential DEMs 
Definition: The ratio of interstate Business DEMs per line to interstate Residential DEMs per line 

Default Value: 

Support: This is a HA1 estimate, based on consultations with AT&T and MCI subject matter experts 

4.3.12. Busy Hour Fraction of Daily Usage 
Definition: The percentage of daily usage that occurs during the busy hour. 

Default Value: 

Support: AT&T Capacity Cost Study?’ 

4.3.13. Annual to Daily Usage Reduction Factor 
Definition: The effective number of business days in a year, used to concentrate annual usage into a fewer 
number of days as a step in determining busy hour wage. 

Default Value: 

Support: The AT&T Capacity Cost Study uses an annual to daily usage reduction factor of 264 daysT9 

*’ Blake, V.A., Flynn, P.V., Jennings, F.B., AT&T Bell Laboratories, “z4 Study of 
AT&T> Competitors’ Capacity to Absorb RapidDemand Growth“, June 20, 1990, p.10. 
Filed in CC Docket No. 90-132. 

29 Blake, V.A., Flynn, P.V., Jennings, F.B., AT&T Bell Laboratories, ‘A Study of 
AT&T’s Competitors’ Capacity to Absorb Rapid Demand Growth’: June 20, 1990, p.10. 
Filed in CC Docket No. 90-132. 
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